The current paper presents the results of a contingent valuation for evaluating the environmental quality in the Atatürk Urban Forest of Bursa, Turkey. The environmental quality parameter under investigation at this recreational site is congestion. Congestion is an important externality having impacts that both limit common facilities and damage natural ecosystems. When users have to pay the same price for lower environmental quality, degraded ecosystems can cause negative impacts on users' satisfaction levels due to congestion. We employed a qualitative response model to learn the covariate effects and mean willingness to pay for shifting congestion levels. Welfare effects of congestion levels offer robust policy options to local policy-makers and on-site management. Consequences point to a resource enlarging policy rather than restrictions on visitor numbers.
Introduction
Forest ecosystems, consisting of the physical and biological components of the environment, indicate a stable structure. An important piece of the forest ecosystem, human impacts cause important environmental externalities by interfering in that structural stability. Fundamentals of environmental issues depend on production and consumption incentives. Those incentives creating environmental externalities linked to economic efficiency principle are not considered for resource allocation. The reasons inefficient resource allocation is that environmental goods and services have the tendency to become public goods, non-trade goods and infinite goods. Individuals who want to buy private goods consider both characteristics of a private good and its quality levels while making choices. After all, there is no market price for environmental goods and services as mentioned earlier. If natural resources had a market price, environmental pollution and quality levels would be expected to be at lower levels (Nielsen et al. [22] ; Bell and Leeworthy [5] ). Also, a zero level of environmental pollution and high-quality degradation mean that there is no activity in the natural resources. Therefore the incentives, raising a community's welfare, damaging environmental quality, and partially causing environmental pollution are inevitable although this stance is not supported by some environmental protectionists. However the environmental damages and losses should be kept at optimal levels. In other words, policy makers should consider the carrying capacity of nature while making choices regarding public access (Hanley and Spash [17] ; Smith [24] ).
An important externality, regarding the carrying capacity of nature and a community's welfare, is congestion. Forest-based recreational sites that comprise the main topic of the current study are affected by the congestion externality. Especially open green areas, city parks, national parks, and similar sites provide recreational opportunities such as picnicking, camping, trekking, hiking, and viewing nature. These activities contribute to individuals in the daily solitude of their lives in terms of moral motivation, regeneration of spiritual and mental wellbeing (Choi [11] , Zhu and Zhang [26] ). Increasing population, shifting community structure, and a more frenetic lifestyle have increased people's needs to return to nature and ecological leisure activities have in turn increased outdoor recreational demand and consequently caused the congestion externality mentioned above. This rapid growth in demand increases the importance of problem of congestion in forest-based recreational sites due to ecological and social costs. Individual willingness to pay (WTP) for deteriorated environmental quality can be reduced and the site's economic benefits to the community may decrease.
The current study was carried out in a Turkish urban forest, which is designated as the Atatürk Urban Forest of Bursa (AUFB). The AUFB is located in the northwest part of Turkey and was founded in memory of Atatürk who established the Turkish Republic. The City of Bursa used to be known as "Green Bursa" and was an important agricultural settlement because of its productive plains. Today, Bursa is an important industrial city and home to automotive and textile industries. The City of Bursa began taking emigrants at an increasing rate due to the employment possibilities created, and became the fourth biggest city of Turkey in terms of population. As rapid urbanization and population increases bring overcrowding issues to the cities, it creates industrial and urban pressures on the green belt (Atmiş et al. [2] ). In this context, efficient management of existing green areas has gained great importance.
AUFB's ecosystem services provide important use and non-use benefits for the region such as recreational use, habitats for native species, regulation of atmospheric quality, and landscape amenities. It has facilitates for activities such as picnicking, cycling, hiking, and observing scenic views.
The AUFB was turned over to Bursa Nilufer Local Management by the General Directories of National Parks of the Ministry of Forest-Turkey. It has an area of 128 hectares (ha) and this area is dedicated to conservation area (50 ha), fender land (54 ha) and flood control and forestation (8 ha) while the remaining part of 16 ha is open to visitor uses. The site management has maintained that an area of only 6.75 ha is open for visitor use, and the remaining area is in parking lots. The General Directorate of National Parks recommends that the maximum visitor rate for the site be 70 m 2 per capita. However Nilufer local management has not restricted visitor rates. Within current policy, the forest ecosystem of the site has been degraded due to congestion, and public welfare is negatively affected by this policy. Additionally, The AUFB experiences wildfires every two to three years. Although management issues are being experienced, the AUFB is an appealing recreation site because it is very close to downtown and has fresh air due to high altitude (AUFB, 2008).
Observable prices of social welfare losses and ecological deteriorations due to congestion don't exist in the regular market. It is necessary to employ user's valuation of non-marketed goods such as urban forests and improved environmental quality. A contingent valuation study dependent on the payment card technique is employed and visitors to reveal their WTP over various congestion levels. More information on the survey technique, contributions to current literature and other explanations are available in the materials and methods section of this study.
Materials and methods
Research material consists of face-to-face surveys administered in the AUFB. The AUFB matches the "urban type recreational site" classification according to Rosenthal and Walsh. Given this classification, land and water recreational sites are separated into five distinct indicators which are labeled as: remoteness of site, location of area, evidence of humans, user density, and existence of managerial activities. The AUFB is an accessible recreation site that is served by various public transportation vehicles and private transportation. It is very close to the city of Bursa, and these features make the site very busy. The industrial city of Bursa is growing and this causes some issues such as congestion in the parks and pressures to green areas in the Bursa. While the previous issue is related to optimal resource use, the latter issue is related to total value of the resources.
In this context, after the priori meetings with site management, a more convenient survey form for studying the visitor profile was constituted. The resource evaluating and congestion-testing survey study, which has following characteristics, was administered to the AUFB visitors in May and June of 2010. The surveys had three sections. Primarily, main aims of survey and natural resource values were explained and described to the respondents. In the first section of the questionnaire, user's recreational behaviors were investigated. Respondent's starting points to the site, past visits, duration of travel time to the site, and familiarity with outdoor activities offered at the site was investigated. In section two, respondents were interviewed in terms of users' utilization of the resources available. Environmental quality concerns show different congestion types in the AUFB. So a brief informational statement about congestion types was introduced to respondents in third section. It was assumed that each respondent experiences and assesses five different congestion types in the AUFB. The information regarding congestion levels presented to respondents is given in Appendix section of this paper. After this brief explanation, respondents were asked a WTP question about a randomly selected congestion type. For this purpose, a payment card was shown and respondents were asked to mark how much they would be willing to pay for selected congestion type. The last section consisted of demographic inquiries while keeping respondents anonymous. The respondents' attitudes on environmental protection, sustainable development, and efficient resource use were investigated in the last section. Thus, total of 200 respondents completed the survey via the face to face survey method. The frequency distribution relating to demographic structure of the respondents in the survey is given in Table 1 . Until recently, several papers examined non-market valuation on congestion impacts although the papers examining the congestion at the recreational sites are limited. Anderson and Bonsor (1974) , Cicchetti and Smith [12] were among the first authors who tried to measure congestion through willingness to pay. Cesario [10] emphasized the importance of congestion by stating that any individual visiting a site would be willing to pay some positive amount of money for the right to visit the site when they are fewer visitors. McConnell [21] demonstrated how the WTP function can be used to determine the optimal capacity of beaches while Walsh et al. [25] investigates the effects of congestion at ski areas to evaluate policy options. Jakus and Shaw [20] stressed that the congestion valuation is not only important from the ecological viewpoint but also from the human perspective.
The current study assumes that visitors' trip decisions are based on past experiences, advance expectations, and environmental attitudes. Therefore we take into account the WTP directly by evaluating ex ante and ex post measures of congestion. Furthermore we examine the effects of visitors' socio-economic structure and environmental attitudes on congestion valuation and urban forest management. In this context dependent variable WTP is the value that total number of past and future visits is multiplied by pointed WTP amount on the payment card presented. After measuring the covariates impacts on congestion, we employed the survivor function to calculate mean WTP without covariates. Correlation of different congestion types from the respondents arises when a single model is estimated for all congestion types. A random effect linear regression model is as follows:
where the Y ij is dollar value of the WTP for individual i, S ij is explanatory variables such as demographic variables and attitudes for individual i, D represents the dummy variables for congestion levels on a 1-5 scale, E is respondents' attitudes on environmental protection and α, β , ψ, λ are unknown parameters to be estimated. The coefficients ψ 1 , ψ 2 , ψ 3 , ψ 4 indicate, respectively, how much larger (or lower) the response functions for congestion models C 2 , C 3 , C 4 and C 5 are than the one for congestion model C 1 . Thus the ψ 1 , ψ 2 , ψ 3 , ψ 4 measure the differential effects of the qualitative variable classes η i is the random coefficient that accounts for the correlations among the evaluations for respondent I and is assumed to be normally distributed with mean 0 and variance σ 2 across all respondents. ε ij is the random error term with mean 0 and variance σ 2 . Qualitative and quantitative variables used in the statistical analysis are described in Table 2 while their summary statistics are given in Table 3 .
Results and discussion
Qualitative variable regression analysis was undertaken by using SPSS software to identify the factors associated with responses to the payment card WTP question. The parameter estimates of the qualitative variable regression analysis for WTP of the AUFB are shown in Table 4 . The coefficients for the explanatory variables are also the marginal effects for those variables. They might be tested via t-values individually. Instead, we employed F-test to understand if the regression equation as a whole is significant. The F-test is a joint test of the hypotheses that all the coefficients except the constant term are zero (Greene [13] ). If all the slopes are zero, the multiple correlation coefficients are zero as well.
Thus, the F-test is based on the value of R 2 as following
when k and n are the numbers of variables and sample size, respectively. The R 2 value was 0.219 and thus the value of F 1 [9, 190] was 5.91. We can infer from the F-test results for significance of the qualitative regressions. Given to the F-test result, which is larger than the 95 percent critical values of 1.88, we conclude that the data are inconsistent with the hypothesis that all the slopes in the models are zero. 
The impacts of covariates of demographic structure
In the model, the gender variable has positive sign. This suggests that males are more inclined to increasing the WTP amount than females. If the coefficients of variables, except dummy variables and gender, are multiplied by their mean values, we can measure congestion impacts over gender. Table 5 indicates the mean WTP values according to gender and shifting congestion levels. Given the information in Table 5 , there is a difference of 19.3 percent between the mean WTP of the congestion levels I and V, and females suffer more from congestion compared to males.
Rather, we can infer from the table that solitude is more valuable to females. The age variable has negative sign. The mean WTPs for shifting congestion levels are calculated, in Table 6 , by considering mid-points of any class representing age groups. Generally one may said that the respondents prefer the congestion level-II with a higher WTP amount compared to other levels. This is because covariate impacts are interpreted as showing that security worries dominate congestion level-I preferences. Boxall et al. [7] states that, by supporting this consequence, in the initial range of congestion it is possible that a visitor will be indifferent or even value an additional encounter.
Income has a positive impact over the WTP. If we consider that those who have 20000 USD/year salaries are in a high income level, we may maintain the existence of income effects among lower income groups. Only twenty percent of respondents have over 20000 USD/year salaries. In this context, we can state that the visitors of the AUBF are from the medium or lower income groups. Heinen [19] , Gürlük and Rehber [14] observed similar consequences in their studies of people's attitudes for the wildlife in National Parks in Nepal and Turkey, respectively. The positive attitudes were measured for protection of the parks, and found to be highly correlated with demographic factors of visitors.
The impacts of covariates of environmental attitudes
The respondents were investigated in three parameters in terms of environmental behaviors and attitudes. Those parameters are: general sensitivity to environment and sustainability, sensitivity to biodiversity of the site, and optimal resource use. The respondents' sensitivity to sustainable development was linked to controlled industrial growth. This implies that the respondents are more tend to WTP as long as the sensitivity of sustainable development. In other words, a respondent who has a strong attitude about sustainable development tends to make higher payments due to shifting congestion levels than other respondents. Sensitivity to biodiversity parameter has a positive sign. Consequently it implies that the respondents' WTP increases even if they are non-sensitive to biodiversity. Likewise, sensitivity to optimal resource use has a positive impact over the WTP amounts at the decreasing sensitivity. As a consequence we may infer that the respondents tend to lower WTP for the last two investigations due to prejudices about restricted recreational activities, although they are sensitive to general environmental protection. Thus, a policy regarding recreational site's expansion, rather than the policy of restricted visitor rates, may be preferred in order to raise visitor satisfaction. Therefore it is likely that the visitors' welfare level increases with the resource expansion policy. Table 8 supports that view. The impacts of optimal resource use parameter was examined in a three scales, strong, medium, and weak, and linked to higher and lower income groups. Results indicate that the impacts of income groups, in terms of efficient resource use, don't create an important difference in assessing the congestion levels. Consequences point out, again, the resource enlarging policy rather than restrictions.
Conclusions
In this paper we have examined environmental quality measurement in a highdensity urban forest, Atatürk Urban Forest of Bursa (AUFB), by considering the congestion parameter. Congestion is an important externality regarding the carrying capacity of nature and a community's welfare. When the congestion externality exists in a recreational site, the quality of the recreational activities experienced by users deteriorates. Such externalities can limit common facilitates and damage natural ecosystems. Consequently, users pay the same price for lesser environmental quality, and it causes diminishing human welfare. Although there are many policy options to resolve issues in the AUFB, the options of resource expansion and visitor restriction come forward in order to mitigate congestion effects in this high density urban forest.
Qualitative response models have considerable features on measuring the respondents' environmental attitudes and socio-economic characteristics to shifting congestion levels. Findings show that the willingness to pay for decreasing congestion externality indicates increases up to 98 percent depending on age groups and gender. The respondent's environmental behaviors and attitudes provide important insights to policy makers. Those parameters were examined under three sections, which are the sensitivity to general environmental protection, biodiversity, and optimal resource use. Consequences emphasize that resource expansion policy was preferred, rather than a visitorrestriction policy, by the AUFB's visitors. In other words, visitor's welfare levels increase with the application of the resource expansion policy.
Local park management does not take the congestion into consideration regarding onsite management. Respondents prefer the congestion level-II with a higher WTP amount ( Table 7 ). The mean WTP for congestion level-II was 42.5 USD per visit while it was 7.5 USD for the congestion level-V. It accounts for about 1,000,000 USD welfare losses annually due to current policy. Congestion in a forest-based recreational site makes the quality of the recreational activities worse than uncongested condition. The estimated reduced welfare values have supported this phenomenon in the AUFB. 
